Smokers (N = 3,030) were randomized to receive 1 of 3 interventions: (a) a self-help quit kit, (b) a quit kit plus 1 telephone counseling session, or (c) a quit kit plus up to 6 telephone counseling sessions, scheduled according to relapse probability. Both counseling groups achieved significantly higher abstinence rates than the self-help group. The rates for having quit for at least 12 months by intention to treat were 5.4% for self-help, 7.5% for single counseling, and 9.9% for multiple counseling. The 12-month continuous abstinence rates for those who made a quit attempt were 14.7% for self-help, 19.8% for single counseling, and 26.7% for multiple counseling. A dose-response relation was observed, as multiple sessions produced significantly higher abstinence rates than a single session. The first week after quitting seems to be the critical period for intervention.
Most studies on telephone counseling for smoking cessation have focused on the question of whether a brief intervention over the telephone can significantly increase the success rate for quitting smoking. The interventions that have been used vary in two respects: (a) whether the counseling calls are initiated by the counselor or by the client (proactive vs. reactive) and (b) the number of sessions provided (ranging from one to four). The results are somewhat mixed. While several studies have shown that such an intervention significantly increases the success rate (e.g., Orleans et al., 1991; Ossip-Klein et al., 1991) , others report only a short-term effect, with the long-term outlook no better than that of selfhelp(e.g., Curry etal., 1992; Lando etal., 1992) . Those studies that have shown a significant intervention effect for telephone counseling, however, did not include a randomized design to test for a dose-response relation between the number of sessions and the treatment effect.
The present study examined the effects of two levels of telephone counseling and compared them with the effects of a selfhelp approach. The lower intensity counseling consisted of one session before quitting. The higher intensity counseling included the same pre-quit session plus up to five sessions after the smoker had quit. We tested two hypotheses: (a) that counseling would produce a higher abstinence rate than a self-help quit kit, and (b) that multiple sessions of counseling would produce a higher abstinence rate than a single session.
The design of the telephone interventions used in this study was based on the following principles. First, substantial counseling effort should be spent on promotion of the client's motivation to change, a basic element of effective brief interventions for addictive behaviors (Miller & Rollnick, 1991) . Second, the counselor should help the client develop effective coping strategies to overcome the urge to smoke (Shiffman, 1982) . Third, follow-up sessions geared toward relapse prevention should be as timely as possible to maximize their effect (Zhu, 1993) . This last point is a significant feature of the multiple counseling protocol in the present study and is explained later.
Three Features of the UCSD Telephone Counseling Program
The University of California, San Diego (UCSD), telephone counseling program had three distinctive features: proactive counseling, a structured counseling protocol, and relapse-sensitive scheduling (Zhu, 1993) .
Proactive Counseling
The UCSD Smokers' Helpline adopted a proactive counseling procedure; that is, once a smoker took the first step by calling for help, all subsequent sessions were initiated by the counselor. Calls were never made without the previous consent of the client, who retained the option of deciding later not to receive them. The proactive procedure is a form of "active helping" (Miller & Rollnick, 1991) . It engenders good rapport, provides an opportunity to arrest faltering motivation, and reduces the attrition rate.
Structured Counseling Protocol
The UCSD Smokers' Helpline developed a structured counseling protocol with the following goals in mind. The first was to keep the counseling brief and focused by furnishing counselors with the essential ingredients of brief intervention (e.g., Miller & Rollnick, 1991) . The second was to provide a counseling intervention that was sensitive to the different phases of the quitting process. Accordingly, the helpline developed a protocol containing six separate but related questionnaires to be used in sequence for up to six sessions, one before quitting and five afterward. The counseling session that occurred before smokers made a quit attempt focused on promoting the motivation to change, whereas the postquit counseling sessions focused on relapse prevention.
In the first session, before the quit attempt, smokers were first assessed on their smoking history, quitting history, and confidence about the impending quit attempt. Their desire to change and related fears (ambivalence characteristic of addictive behavior change) were acknowledged, discussed, and clarified. A significant portion of the counseling was then spent promoting smokers' self-efficacy for a successful attempt. This included asking smokers to identify the situations in which it would be most difficult to refrain from smoking once they had quit and to plan realistic strategies for coping with those situations. This was done in an effort to break down the seemingly overwhelming task of quitting into manageable components. This final portion of the first counseling session dealt with relapse prevention as well as motivation. The entire pre-quit session usually lasted about 50 min.
The follow-up sessions, for those who received multiple counseling, occurred after the quit attempt and focused on relapse prevention. First, clients were asked whether their anticipated difficult situations were indeed problematic. Previously formulated coping strategies were reviewed, and their efficacy was assessed. The emphasis at this point was on either the successful implementation of effective coping strategies or the development of new strategies to replace or augment those that once seemed promising but were subsequently found to be ineffective. Second, clients were encouraged to change their selfimage as a smoker to that of a nonsmoker, a concept that was given increasing weight in the final sessions (Zhu, 1993) . Although the latter stage of counseling was primarily concerned with relapse prevention, counselors often revisited the issue of motivation in these calls as well.
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Each of the five follow-up sessions took about 20 min. Therefore, if the client received all six sessions, the total counseling time would be under 3 hr. The time spent counseling was not long but was used judiciously as explained later.
Relapse-Sensitive Scheduling of Multiple Follow-Up Sessions
In contrast to the traditional schedule of weekly sessions, the helpline adopted a new scheduling method that arranged follow-up sessions according to the probability of relapse . A typical relapse curve takes the shape of a negatively accelerated function, as illustrated in Figure 1 . The probability of relapse is much greater in the initial stage than in the later stages of quitting. In other words, smokers' need for help is strongest soon after they attempt to quit. Therefore, to optimize the effect of counseling, the helpline scheduled calls in a logarithmic manner rather than at equal intervals. The vertical dashed lines connected to the horizontal axis in Figure 1 indicate the timing of the five follow-up sessions: They occurred 1, 3, 7, 14, and 30 days after the quit attempt. Such a probabilistic arrangement has been called a relapse-sensitive schedule (Zhu & Pierce, in press ).
Method

Subjects
Subjects were recruited from San Diego County mainly by including the helpline's toll-free telephone numbers in advertisements of the county's ongoing antismoking campaign. Smokers who called were screened for eligibility using three criteria: (a) readiness to quit within a week of first contacting the helpline, (b) readiness of any other smokers living in the same household to quit also, and (c) absence of more serious problems (e.g., current psychiatric conditions). Over a 17-month recruitment period, 3,030 smokers met these criteria. Of that number, 57% were female; 40% had fewer than 12 years of education; 81% were White, 8% were Black, 7% were Hispanic, 2% were Asian or Pacific Islander, and 2% were of other ethnic-racial backgrounds. The mean age of the subjects was 36.3 years (SD -12.2). The mean number of cigarettes smoked per day was 20.2 (SD = 10.4), and the average number of years the subjects had smoked was 19.5 (SD = 11.8).
Design
Subjects were randomized into three groups, (a) The self-help group received a self-help quit kit on how to quit smoking, which included either A Lifetime of Freedom From Smoking by the American Lung Association or The Cool Tiirkey Quitting Guide by the Stanford Center for Research in Disease Prevention. The self-help group, despite the minimal intervention they received, served as a control group in this study, (b) The single counseling group received the same self-help ma- terials and a 50-min pre-quit session of counseling, (c) The multiple counseling group received the same self-help materials, the pre-quit counseling session, and five follow-up sessions. The subjects were randomized at the time of screening by the last two digits of their phone numbers. Those whose last two digits were from 00 to 29 were assigned to the self-help group. The rest (30-99) were divided between the two counseling groups according to whether the final digit was odd or even. Care was also taken to ensure that each counselor was assigned a comparable number of clients in both single and multiple counseling. Recruitment of subjects occurred from February 1,1991 to June 30,1992. Of those randomized over this period, 841 subjects were assigned to the self-help group, 1,143 to the single counseling group, and 1,046 to the multiple counseling group.
Counselors
Over the course of the study, 10 paid counselors worked on the project. Two of them were finishing graduate degrees in counseling psychology. The other eight were lay counselors. All counselors received about 45 hr of training with respect to the program protocol before they started counseling.
Evaluation Procedure
A separate group of evaluators, independent of the counseling staff, conducted up to four follow-up interviews per subject. For the self-help and single counseling groups, these interviews occurred at approximately 2,4,7, and 13 months from the date subjects were screened and entered the experiment. For the multiple counseling group, only the latter three interviews were sought because many of these subjects were still being counseled at 2 months. All participants were scheduled to receive both the first (2-or 4-month) and the last (13-month) evaluation interviews. Each intermediate interview, however, was scheduled only for those who reported not smoking at the previous evaluation interview. For any one scheduled evaluation call, the interviewers made 25 attempts to contact each subject, at various times of the day and on different days of the week, before classifying the subject as a noncontact.
Measures
Abstinence rate by intention to treat. Percentages were calculated of the subjects who were abstinent for given lengths of time during the 12-month period after screening. The lengths of abstinence considered were 1 week, 1 month, 3, 6, and 12 months. If a subject made more than one quit attempt, the longest quit attempt was used in the analysis. Those who did not receive the complete set of evaluations were analyzed using the data from those evaluations that they did receive. Those whom the helpline could not contact at all were treated as never having made any quit attempt
The total percentage of subjects who could not be contacted for follow-up evaluations was 14.3% (14.3% for self-help, 16.6% for single counseling, and 12.3% for multiple counseling), with 11.4% having had their phone disconnected or having moved and left no forwarding number and 2.9% unavailable after 25 attempts or having declined the follow-up interviews.
The next two measures assessed the effect of counseling by focusing on the quit attempts that were initiated during the first 3 months after screening. Three months was the longest time that a subject would be in contact with a counselor. This period takes into account the time needed for self-help materials to arrive, the lag time between the first session and the quit date, and time lost to early failed quit attempts. For either measure, any quit attempts initiated after the first 3 months were not attributed to counseling.
Twenty-four-hour quit rate in the first 3 months. For subjects in each group, percentages were calculated for those quit attempts that lasted at least 24 hr within the period of counseling. A difference in 24-hr quit rates between the self-help group and the two counseling groups indicates the impact of counseling on whether smokers made a serious attempt to quit.
Duration of abstinence for quit attempts initiated in the first 3 months. A survival analysis of quit attempts made within the period of counseling estimates the percentage of subjects remaining abstinent over time, or an "abstinence curve." Such curves are paradoxically called relapse curves in the addiction literature (U.S. Department of Health and Human Services, 1988) . Relapse is defined here as a return to smoking for more than 1 day after any period of abstinence. If subjects made more than one quit attempt in the first 3 months, the most recent one was used in the analysis. A comparison of relapse curves for quit attempts initiated in the first 3 months provides a clear picture of the relapseprevention effect of counseling.
Hazardfunclion analysis of relapse curves. A hazard function illustrates a different aspect of the data displayed in a relapse curve. A hazard rate is defined as the rate of relapse at a time (r), given that the subjects have survived (i.e., not relapsed) to that point in time (Lee, 1992) . Therefore, the hazard function provides the instantaneous relapse rate at any given time. Such an analysis is not concerned with the final abstinence rate; rather, its purpose is to reveal the underlying dynamics of the day-to-day relapse process. It serves to delineate the timely effects of counseling on the process of relapse that give rise to the differences between the final abstinence rates for the three groups.
Biomedical validation. A convenience sample of subjects who reported that they had been abstinent for at least 6 months at the time of the evaluation interview was contacted for a saliva cotinine test. Recognizing that the refusal rate for giving a saliva sample in such a lowintensity intervention was likely to be high (Glasgow et al., 1993; Velicer, Prochaska, Rossi, & Snow, 1992) , this study offered $25 as an incentive. Of those who reported abstinence for at least 6 months, 219 (62.9%) were asked for a saliva sample. The majority of the remaining subjects were not asked because funding for biomedical validation was no longer available; 6 were not asked because they reported that they were using nicotine gum or patches at that time. Those who were not asked for a saliva sample did nevertheless continue to receive telephone evaluation. A significant percentage of those who were asked (44.3%) declined to provide a sample. Cotinine exceeding 10 ng/ml, a level sufficient to classify a subject as a current smoker (Haley, Axelrad, & Tilton, 1983) , was present in 13.9% of the saliva samples. The high refusal rate, common for low-intensity intervention studies (e.g., 60% in Warnecke, Langenberg, Cruder, Flay, & Leonard, 1989) , makes it unreasonable to attribute all refusals to a single cause (i.e., smoking; Glasgow etal., 1993; Velicer et al., 1992) . However, it is important that there be no difference in refusal rates among study groups so that the difference in their abstinence rates based on self-report cannot be attributed to a higher misreport rate in any one group. The refusal rates in this study were 48.8% for self-help, 46.4% for single counseling, and 40.4% for multiple counseling. Although the numbers suggest that those who received counseling had a lower refusal rate, the difference between groups was not statistically significant, * 2 (2, N= 122)= 1.06, p -.59.
The maximum percentage who could have misreported their abstinence status in each group was obtained by adding the percentage who refused the test to the percentage who had a positive cotinine test result. This generated hypothetical misreport rates of 51.3% for self-help, 54.8% for single counseling, and 50.0% for multiple counseling. Again, the difference between groups was not statistically significant x 2 (2,7V = 219) =
.42, p = .81. Therefore, the analyses which follow were based on selfreport. However, an analysis based on the worst-case scenario is also presented.
Statistical Analysis
All the statistical tests were two-tailed tests with an alpha level of .05, because we had a priori hypotheses about the relative differences between the three groups. Log-rank tests were used to compare the relapse curves (Lee, 1992) . The Statistical Analysis System (SAS 6.08) was used (SAS Institute, Inc., 1988) . Table 1 shows the percentages of subjects who abstained from smoking for different lengths of time during the 12 months since the date of screening. For every length of time considered, the counseling groups had higher abstinence rates than the self-help group. Furthermore, the longer the period under consideration, the greater was the difference among groups. For example, subjects in multiple counseling were about 25% likelier than those in self-help to quit for 1 week but nearly twice as likely to quit for 12 months.
Results
Overall Abstinence Rate by Intention to Treat
Comparison between the groups indicates that single counseling achieved higher abstinence rates than self-help for every quitting length (all ps < .05 except p = .054 for 12 months). Multiple counseling also achieved higher abstinence rates than self-help (all ps < .005). Furthermore, multiple counseling achieved greater abstinence rates than single counseling, although the difference in the 6-month abstinence rate was not significant (and p-.058 for 3 months). Table 2 shows the percentage of smokers who made a serious quit attempt, denned as lasting at least 24 hr, in the first 3 months after screening. The first row gives the quit rate for those whom the helpline was able to contact. Of the subjects in the self-help group, 58.8% made at least one serious quit attempt within the first 3 months. Significantly more smokers in single counseling, 66.7%, did so, * 2 (1, # = 1,683)= 11.07,p< .001.
Effect of Counseling on the 24-Hr Quit Rate in the First 3 Months
A similar percentage of smokers in multiple counseling, 66.5%, made a quit attempt.
The second row gives the quit rate for each group if one were to assume that none of the noncontacts made a quit attempt.
Under this conservative assumption, the quit rates decreased across all three groups. Still, about half of the subjects in selfhelp made a quit attempt and both counseling groups had significantly higher quit rates than the self-help group, % 2 ( 1, N = l,984) = 5.34,p<.05,andx 2 (l,]V = 1,887)= 11.04,/x.OOl, respectively. Figure 2 shows the relapse curves for the subjects who did make a quit attempt within the first 3 months, as recorded in Table 2 . These curves show that counseling helped to prevent relapse. They show, moreover, that multiple sessions prevented relapse better than a single session. The differences between groups in abstinence rates for these early quit attempts are more pronounced than the differences shown in Table 1 , which are for quit attempts initiated at any time during the year after screening. Log-rank tests for the curves in Figure 2 show that the single counseling group was significantly less likely to relapse than the self-help group, x 2 ( I, N = 1,045) = 9.03, p < .005. Likewise, the multiple counseling group was significantly less likely to relapse than either the single counseling group, X 2 ( 1, N = 1,224) = 26.07, p < .0001, or the self-help group, X 2 (1,JV = I,0l7) = 60.75,p<.0001. self-help to single counseling and a nearly equal increase from single to multiple counseling.
Effect of Counseling for Relapse Prevention
The second row of Table 3 shows the median length of abstinence, or the time it took for half of the subjects in each group to relapse. It took only 5 days for half of the self-help group to relapse after their most recent quit attempts in the first 3 months. The median for single counseling was 11 days, twice as long as for self-help. And for multiple counseling it took over 2 months for half of the subjects to relapse, almost 6 times as long as for single counseling. It shows that the differences between the three groups occurred mostly within the first 2 weeks after quitting. A comparison between the self-help and multiple counseling groups shows a marked difference between the two groups at the beginning of the week, that diminished over time. By the end of the first week, the difference between the two groups was much smaller.
Around 2 weeks, both curves approached the same asymptote.
This same trend was true for the difference between self-help and single counseling and for that between single counseling and multiple counseling.
As a final note, we performed an analysis based on the as- Table 2 Percentage
of Quit Attempts Initiated in the First 3 Months Lasting at Least 24 Hr
Subjects who quit for at least 24 hr % + 95% confidence interval Single Multiple Self-help counseling counseling
Evaluated subjects (n = 2,600) 58.8 ±3.6 66.7 + 3.0 66.6 + 3.1 All subjects, with noncontacts considered as never quit (N = 3,030) 50.6 + 3.4 56.0 ±2.9 58.4 + 3.0 sumption that all those who refused to provide saliva samples for cotinine testing were currently smoking, although both the literature (Glasgow et al., 1993; Velicer et al., 1992) and our experience in requesting the samples suggest that this assumption was not justified. In this worst-case scenario, about half of the subjects in each group would be considered to have misreported their abstinence status (see Method). This produced adjusted 12-month abstinence rates of 7.2% for self-help, 9.0% for single counseling, and 13.4% for multiple counseling. In this scenario, single counseling would no longer be significantly different from self-help, although multiple counseling would still have a significantly higher abstinence rate than self-help (z = 2.25,p<.05).
Discussion
The results of this experiment indicate that telephone counseling can be an effective aid for smoking cessation. Even a single pre-quit session of telephone counseling can significantly increase both the incidence and duration of quit attempts. The results also show that a dose-response relation exists between the number of sessions offered and the duration of quit attempts. If the focus is narrowed to consider only those quit attempts initiated during the period of counseling, the effect of counseling on the abstinence rate is even more pronounced.
Brief Telephone Intervention
The fact that the single counseling group significantly outperformed the self-help group is encouraging. It is especially reassuring in view of the fact that approximately 35% of the subjects in single counseling did not receive the intended counseling. About 18% of the group either declined counseling or could not be reached by a counselor, although the evaluators later reached them. A further 17% could not be reached even by the evaluators; these were considered not to have quit. The single counseling group's improvement over the self-help group then adds to the increasing body of evidence that a well-conducted brief intervention can have a significant effect on addictive behavior change (Bien, Miller, &Tonigan, 1993; Heather, 1989; Orleans etal., 1991 The single counseling intervention used in this study focused on two elements: promoting smokers' motivation to change (Miller & Rollnick, 1991) and preparing them for situations in which it would be difficult to resist the urge to smoke (Marlatt & Gordon, 1985) . The first element was intended to increase the incidence of serious quit attempts; the second, to lower the relapse rate. To intervene effectively on both aspects within a limited time (about 50 min) is a challenging task. For this reason, the program developed a structured protocol to ensure that clients received thorough but focused counseling (Zhu, 1993) .
Counseling for both motivation and relapse prevention in a single pre-quit session was clearly effective. Not only were subjects in single counseling more likely to make a quit attempt than those in self-help (66.7% for single counseling vs. 58.8% for selfhelp), but of subjects who quit in both groups, those in single counseling were more likely to remain abstinent for 12 months (19.8% vs. 14.7%).
It is worth noting, however, that many of the subjects in single counseling voiced disappointment that no follow-up counseling would be forthcoming. They seemed to think that further sessions would help them avoid relapse. Their assumption was one of the original hypotheses of the researchers and was tested in the multiple counseling group.
Multisession Counseling With Relapse-Sensitive Scheduling
A critical feature of the multiple counseling protocol of this study was the use of relapse-sensitive scheduling for follow-up sessions. A typical relapse curve, as illustrated in Figure 1, shows that the rate of relapse is very high soon after quitting and then gradually levels off. As an example, without counseling 50% of the self-help group in this study relapsed within 5 days.
Because of this known pattern of relapse, the helpline scheduled three sessions in the first week and two sessions during the rest of the month.
This relapse-sensitive schedule worked well with the proactive counseling procedure, which seemed to foster both accountability and social support. Under this procedure, accountability arose from the fact that clients knew a counselor would call as scheduled to see how they were doing. At the same time, contact with a caring counselor provided social support. This coupling of proactive counseling with relapse-sensitive scheduling provided accountability and social support when they were needed the most. Just as single-counseling subjects often voiced disappointment that they would receive no follow-up counseling, multiple-counseling subjects frequently expressed satisfaction that they did. The sixfold difference in median quitting length between multiple and single counseling (Table 3) confirms that the proactive procedure achieved its intended effect. The hazard function analysis presented in Figure 4 provides additional support for relapse-sensitive scheduling. These curves, depicting instantaneous relapse rates, provide a clearer picture of the time course of relapse than a typical relapse curve. The hazard function for the self-help group, for example, shows a precipitous drop in relapse probability in the first week, which suggests that intervention must occur during this period Median length of abstinence (in days) 5 11 63 to achieve an optimal effect. Indeed, this was the period for which the majority of the follow-up sessions were scheduled for the multiple counseling group. The curve for the multiple counseling group shows that these follow-up sessions significantly lowered the relapse rate during the first week, which in turn translated into a higher 12-month abstinence rate as shown in Figure 2 . It is worth noting that the first-week interval coincides with the peak period of self-reported withdrawal symptoms (Gross & Stitzer, 1989; Hughes, 1990) . While this does not necessarily imply a direct link between withdrawal and relapse (U.S. Department of Health and Human Services, 1990), it is conceivable that the motivation to remain abstinent would dwindle with the onset and recurrence of withdrawal symptoms. At the same time, frequent cravings for cigarettes may intensify the feeling of the need to smoke. The relapse-sensitive scheduling of follow-up sessions, therefore, addressed the issues related to withdrawal and craving in a timely manner.
Moreover, as pointed out, the probabilistic scheduling illustrated in Figure 1 is also preferable from a learning perspective, considering that the relapse curves for smoking cessation have the same shape as typical learning curves. Accordingly, if smoking cessation were conceived of as a learning process, then the curve in Figure 1 would argue for a relapse-sensitive scheduling of follow-up sessions, regardless of the presence of withdrawal symptoms. Another aspect of the pattern observed in Figures 3 and 4 , which may have ramifications for the timing of brief interventions, is that the hazard curves for all three groups leveled off after 2 weeks, regardless of the intensity of intervention. This shows that those who quit smoking for 2 weeks had the same risk of relapse thereafter, regardless of group. The hazard function for the self-help group, for example, approximates the natural course of relapse. The curve for this group began to level off by the end of 1 week. Around the end of 2 weeks, the curve became asymptotic with minimal fluctuations. In other words, the risk of relapse for those who were still abstinent at 2 weeks was just as low as for those who were abstinent at 3, 6, or 9 months (Figure 3 ), suggesting no differential need for intervention at any time after 2 weeks for this group.
The hazard curves for the single and multiple counseling groups likewise leveled off at about 2 weeks. Before that time, as Figure 4 shows, the relapse risk was lower for single counseling than for self-help, and lower still for multiple counseling. This indicates that the pre-quit session for the single counseling group increased the number of subjects who managed to quit for 2 weeks, compared with self-help, and that the follow-up sessions in multiple counseling increased it even further. One might expect that counseling merely delayed the inevitable, that the extra subjects whom counseling enabled to quit for 2 weeks were at greater risk of relapsing later on. However, the hazard curves show that the relapse risk after 2 weeks was no greater for the counseling groups than for the self-help group. This suggests that interventions within 2 weeks of quitting can produce significant effects, but that interventions after 2 weeks (for those who have quit) are unlikely to produce additional significant effects.
In fact, one might even gather from the data in Figure 4 that the critical period for interventions, on average, is the first week after quitting smoking. This at least was true for the majority of smokers receiving counseling from the UCSD Smokers' Helpline. Such a strong statement would be difficult to make based solely on the relapse curves in Figure 2 . However, the hazard functions describing instantaneous relapse probabilities over time, in Figures 3 and 4 , do suggest such an interpretation. The idea that in smoking cessation there is a critical period for the delivery of counseling services, whether 1 or 2 weeks, deserves further investigation.
Dose-Response Relation
The hypothesis that there would be a dose-response relation between the number of sessions and the effect of counseling was supported in this experiment. However, some interesting patterns emerged when the effects of multiple counseling on quit attempts and the relapse process were examined separately. The follow-up sessions given to subjects in multiple counseling had little effect on the probability of their making a quit attempt (Table 2) , relative to those in single counseling. The dose-response relationship was achieved not by increasing the quit rate but by reducing the relapse rate (Figure 2) .
The data on the rate of quit attempts in Table 2 show that one session of counseling achieved about the same effect as multiple sessions. This was somewhat unexpected because subjects in the latter group had more contact with their counselors. Specifically, subjects in single counseling neither expected nor received any follow-up sessions, even if they failed to quit on the scheduled date. In contrast, those in multiple counseling who failed to quit as planned typically received more sessions. In these sessions, their counselor would address the difficulties responsible for their failure to quit as scheduled and encourage them to set a new quit date. The counselor would then schedule the next call according to that date. For this extra effort, however, there was apparently little return. By the end of the third month, there was little difference in quit attempts between the two groups, as shown in Table 2 .
This lack of a dose-response effect on quit attempts is to some extent consistent with the literature on brief intervention for addictive behaviors. In a recent review of interventions for problem drinking, for example, Bien et al. (1993) concluded that most studies failed to find a significant dose-response relation between the number of sessions and the treatment effect. One possible reason for this result is that the interventions studied were mostly motivational in nature; that is, once clients were motivated to change, further sessions were unlikely to produce any significant additional effect unless the added sessions changed focus (Miller & Rollnick, 1991; W. R. Miller, personal communication, February 7, 1995) . It is obvious from the data in this experiment that continuing to counsel those who failed to quit as planned with the protocol used in this study had no immediate benefit. New strategies are needed if progress is to be made in this area.
The dose-response relation was, however, evident in the final abstinence rates in this study. In the multiple follow-up sessions responsible for this relation, the focus of counseling (for those who had made a quit attempt) changed to relapse prevention. Coping strategies discussed in the pre-quit counseling session were reviewed and their relative effectiveness evaluated. In addition, clients were urged to develop new strategies to replace ineffective ones. In later sessions, the focus shifted to self-image; that is. those who had quit were encouraged to begin seeing themselves as nonsmokers rather than as smokers who were simply not smoking. For example, they might be asked how they would respond if they were asked in a restaurant whether they wished to be seated in the smoking or nonsmoking section. Their response would then be discussed in the context of their changing self-image. Irrespective of the relative contributions of the various elements associated with the follow-up counseling (e.g., coping strategies, self-image, accountability, and social support), the relapse curves in Figure 2 show that subjects in multiple counseling were significantly less likely to relapse than those in single counseling.
It should be noted that the curve for multiple counseling in Figure 2 is a conservative estimate of the effect of the multisession counseling protocol on relapse prevention. Of the subjects in this group, 33% received no counseling, a percentage similar to that of single counseling. Of the remainder who did receive counseling, not all received the full six sessions. Some of them missed appointments or decided not to quit and dropped out early. On average, the subjects in multiple counseling received only four sessions.
The increased benefits of multiple counseling over single counseling confirm the consistency of this counseling approach. They suggest that the intervention tapped into the variables responsible for behavioral change in a predictable manner (Howard, Kopta, Krause,&Orlinsky, 1986) .
The effectiveness of the telephone counseling protocol, in combination with the high accessibility and convenience of the telephone format, suggests that this approach to smoking cessation can be used with a broader population. Currently, statewide programs modeled on this approach are in operation in California and Massachusetts.
